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Extended Data Fig. 4 | Supplementation with glucose or pectin inhibits 
indole production by repressing tnaA gene expression. (a) Indole production 
measured in the culture supernatants of E. coli, B. theta and C. sporogenes 
cultured individually in either LB broth or LB broth supplemented with 0.5 % 
glucose or 1 % glucose. Bars and error lines show mean ± SD of two independent 
biological replicates. (b) Indole production measured in the culture supernatants 
of defined communities consisting of E. coli (E), B. theta (B), P. anaerobius (P) and 
C. spo (C) cultured in either mGAM or mGAM supplemented with 0.5 % pectin. 
Bars and error lines show mean ± SD of two independent biological replicates.  
(c) Defined community consists of E. coli, B. theta and C. spo are cultured together 
in mGAM medium supplemented with either 0.02 or 0.05 % free tryptophan 

and with or without 0.5 % apple pectin. Total RNA was extracted after 24 hrs 
fermentation and mRNA levels were measured as described in methods and 
reported as relative difference (fold change) to the 0.02% Trp condition. Bars 
and error lines show mean ± SEM of three independent biological replicates. 
Metabolites data are shown in Fig. 3. Relative expression from RT-qPCR to 
measure tnaA mRNA levels in E. coli and in B. theta in response to pectin 
supplemented (0.5%) in the growth medium after 24 hrs fermentation at either 
low (0.02%) or high tryptophan (0.05%) concentrations is shown here. Unpaired 
two-tailed t-tests were performed on the expression ratios to determine the 
statistical significance of the relative expression differences. P values are shown 
in the figure panels.
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Extended Data Fig. 5 | See next page for caption.
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Extended Data Fig. 5 | Additional data from the defined community 
experiment in vivo assessing the effect of dietary fibre and tryptophan 
supplementation on production of tryptophan metabolites. (a) Weekly 
water intake, (b) weekly food intake and (c) calculated weekly tryptophan intake 
from individual mice in the different experimental groups (n = 5 biologically 
independent animals per group) described in Fig. 4a. Bars and error bars indicate 
mean ± s.d. No significant differences were found between groups in water 
intake (pgroup_overall = 0.61) or food intake (pgroup_overall = 0.39) according to Two-way 
repeated measures ANOVA (p > 0.05 for all pairwise comparisons between 
feeding groups at week 2 and 3 after Bonferroni correction). Tryptophan intake 
differed significantly between groups (pgroup_overall < 0.0001) and were significantly 
higher for group 3 and 4 compared to group 1 and 2 in both week 2 and 3 (p < 0.01 
for all pairwise comparisons across, but not within, trp feeding groups after 
Bonferroni correction). (d) Total bacterial load quantified using qPCR, showing 
median and error bars showing IQR. No significant differences were found using 
Kruskal-Wallis tests (n = 5 biologically independent animals per group). (e) 16S 
rRNA gene sequencing profiles show the composition of the defined community 
in colon of each individual mouse, with indole values in the colon overlaid. Indole 

values are missing for few mice due to the extremely low samples amounts 
present in their colon. (f) Absolute indole concentration in the colon. (g) Indole 
concentration in the colon, normalized to the relative abundance of E. coli in 
colon. (h, i) Absolute abundance of IPA in (h) cecum and in (i) colon, with grey 
shaded area indicating background noise. (j) Serum tryptophan metabolites 
normalized to C. sporogenes relative abundance in colon. (k) Scatter plot and 
Spearman’s rank correlation of relative abundances of isovaleric acid and 
isobutyric acid versus C. sporogenes relative abundance in cecum. All graphs in 
panel f-j show median and IQR and statistical analysis was done across groups 
within each metabolite measured using One-way ANOVA (panel f) or Kruskal 
Wallis tests (panel g-j), using uncorrected Fisher’s LSD or Dunn’s posthoc tests to 
compare between individual groups. P values are shown in the figure panels. For 
panel f-i, n = 5 biologically independent animals per group was used for statistical 
analysis except ‘Normal Trp+Pectin’ (n = 3) and ‘High Trp’ (n = 4). For panel j,  
n = 5 biologically independent animals per group was used for statistical analysis, 
except one value for ILA was excluded as an extreme outlier (Grubbs test,  
alpha < 0.01).
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Extended Data Fig. 6 | Fibre mixture or pectin supplementation inhibits 
indole production and stimulates ILA production in complex human gut 
microbial communities in vitro. (a) Concentrations of tryptophan metabolites 
in the individual culture supernatants of nine adult human faecal microbiota in 
mGAM medium supplemented either with pectin or with the mixture of fibres as 

described in methods. Results from one sample (S019) is missing for Tryptophan 
and ILA due to an error with the internal standard in the LC-MS for this sample. 
(b) 16S rRNA gene sequencing profiles show the composition of the microbiota 
community in each individual cultures.

http://www.nature.com/naturemicrobiology


Nature Microbiology

Article https://doi.org/10.1038/s41564-024-01737-3

Extended Data Fig. 7 | Effect of fibre mixture or pectin supplementation 
on total bacterial load, Escherichia and B. thetaiotaomicron as well as 
concentrations of tryptophan metabolites in vivo. (a) Total bacterial load in 
faeces were quantified using qPCR, showing mean and 95% CI, and all samples 
from individual mice connected with a grey line. (b) Absolute abundance of 
Escherichia species (indole producers) across all faecal samples, showing mean 
and 95% CI, and all samples from individual mice connected with a grey line. 
(c) Absolute abundance of Bacteroides thetaiotaomicron (fibre degrader and 
indole producer) across all faecal samples showing mean and 95% CI and all 

samples from individual mice connected with a grey line. (d) Concentrations 
of tryptophan across all faecal samples, showing mean and 95% CI. (e-f) 
Concentrations of (e) IPA and (f) ILA in the faeces of each individual mice at each 
sampling point, with grey shaded area indicating background noise, and dashed 
line limit of detection (LOD). For panel a-d statistical analysis (n = 11 biologically 
independent animals) was done using mixed effects analysis with Sidak’s multiple 
comparisons tests (q-values) to compare between sampling periods over time. 
q-values are shown in the figure panels. Due to the limited number of samples 
above limit of detection statistical test were not perform for data in panel e-f.
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Extended Data Fig. 8 | Qualitative analysis of indolic compounds using Kovac’s assay.  Kovac’s reagent specificity against 0, 10, 20, 50 and 100 µM concentration of 
Indole, IAA, ILA, IAcrA, IPA and skatole were assessed and showed that it is highly specific for indole.
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